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Abstract 
This study examined associations among the nutritional risks, the risk levels, and the 
ages of independently living elderly. The Checklist of the Nutrition Screening Initiative 
(NSI) was administered to a purposive sample of 1004 Northeast Florida elderly to 
estimate an age-profile at risk for malnutrition. Checklist nutritional scores (cumulative 
of ten risks) were grouped into risk levels of low (scores 0-2, 64.3%), moderate (3-5, 
29.5%), and high (6 and greater, 24.2%). Within each level, Checklists were grouped 
by respondents' age into young-old (60-74), old-old (75-79), and fragile-old (80-102). 
Eight nutritional risks' distribution across risk levels was significantly greater in 
respondents of the high-risk level as compared to those in the moderate and low-risk 
levels. A significant difference was found in the distribution of age groups across 
levels (x2 = 9.742, df =4, P = .045), with a larger proportion of the fragile-old in the low 
risk level (53.6%) than either the old-old (42.5%) or the young-old (43.6%). Elderly at 
greatest risk for malnutrition are aged 74-75 years and report illness, multiple 
medicines, economic hardship, and reduced social contact. The distribution of the risk 
"multiple medicines" (x2 = 12.17, df = 4, P = .016) was consistently significant across all 
risk levels and age groups. 
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Estimates of Elderly at Nutritional Risk from the 
DETERMINE Your Nutritional Health Checklist: 
The 1 994 Northeast Florida 
Nutrition Screening Initiative 
Diet and activity patterns were the second greatest contributors to mortality 
in the United States in 1990, and poor clinical outcomes were common among 
malnourished elderly seeking treatment for acute illnesses (Davies & Knutson, 
1991; Fillit & Capello,' 1994; Finn & Wellman, 1993; Parker, 1992; Wright, 1993). 
Subsequently, many nutrition programs and policies were developed for the 
elderly. However, there remains limited complete information on which to base 
these programs and policies. 
Some studies have suggested that little is known about the poor nutritional 
status of one segment of the population: the independent elderly (Chernoff & 
Lipschitz, 1988; Fillit & Capello, 1994; Lansey et aI., 1993). In addition, 
instruments used to assess the nutritional status of the elderly often are limited to 
differentiate the physiological changes connected with aging and mild/moderate 
malnutrition (Evans, 1992; Finn & Wellman, 1993; Lansey et aI., 1993; Parker, 
1992). 
Other studies have explored health risks according to age categories (Halpert 
& Zimmerman, 1986; Mellema & Poniatowski,1988; Newbern & Krowchuk, 1994). 
Since biological aging after maturity is usually marked by physiological change, 
these physiological changes often are superimposed on malnutrition. 
Researchers (Lowik et aI., 1990) continue to debate whether age-related 
changes should be attributed to physiological aging (internal) or nutritional factors 
(external). This debate implies the necessity for age-specific reference values to 
distinguish between changes caused by aging and changes caused by lifestyle 
factors. 
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One approach to identify the elderly population with unmet nutritional needs 
was provided by the Nutrition Screening Initiative (NSI) through its Checklist. This 
Checklist is a brief risk-appraisal questionnaire that estimates the nutritional risk of 
the elderly. The Checklist was introduced to Northeast Florida's elderly in March 
of 1994. 
This study was designed to estimate nutritional risks among independently 
living elderly through analysis of NSI's Checklist data. To obtain an insight into 
the need for age as a reference value, risks were examined among different age 
groups. Moreover, associations between age and risks were studied within 
nutritional risk levels of elderly aged 60-102 years. The frequency of risks within 
the various risk levels was used to estimate an age-profile of elderly in danger of 
malnutrition. 
Statement of the Problem 
The purpose of this research was to examine associations among nutritional 
risks, risk levels, and age groups of 1004 Nutritional Screening Initiative's 
DETERMINE Your Nutritional Health Checklists that targeted Northeast Florida's 
independent elderly. Estimates of an elderly profile at nutritional risk and the 
relevance of age-reference values were determined. 
Research Questions 
1. What is the relationship between the NSI Checklist's nutritional risks and 
risk levels? 
2. What is the association among risks, risk levels, and age groups? 
Limitations 
Several limitations are relevant for interpreting this study. The Nutrition 
Screening Initiative activities were funded through Federal and State dollars, which 
were provided by the amended 1965 Older's American Act. The Initiative was 
implemented through an agreement between the Northeast Florida's Area Agency 
on Aging Incorporated and the State of Florida's Department of Elderly Affairs. 
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Subject selection was limited to older persons who attended congregate meal sites 
in the State of Florida's District 4 counties. The DETERMINE Your Nutritional 
Health Checklist is not of diagnostic quality; rather, it is a public awareness tool 
that identifies individuals who run greater than average risks of poor nutritional 
status (Gallagher-Allred, 1993). 
Deljmitations 
This study was delimited to three levels of nutritional risk (low, 0-2; 
moderate, 3-5; and high, 6 and greater) and three age groups (young-old, 60-74; 
old-old, 75-79; and fragile-old, 80-102). 
Definition of Terms 
Age group is used as an age reference value (category) in which Checklists 
are indexed. There are three categories of age groups. The young-old group refers 
to older persons 60 to 74 years of age; the old-old group, ages 75 to 79; and the 
fragile-old group, ages 80 to 102. 
Checklist is the Nutrition Screening Initiative's DETERMINE Your Nutritional 
Health checklist. 
Elderly is used as a noun in this text, often replacing "older persons of 60 + 
years. " 
High-Nutritional Risk means those persons that score six points or higher on 
the DETERMINE Your Nutritional Health checklist. 
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Independent Elderly are persons age 60 and older who can perform activities 
of daily living (i.e., they are competent to do the concrete skills of daily life: gather 
information, sort fact from fiction, distinguish self from stereotype, assess risks, 
and make judgments and decisions). 
Low Nutritional Level is the good nutritional score of 0 to 2 on the NSI 
Checklist. 
Moderate-Nutritional Risk is defined having a score of 3 to 5 points on the 
Nutrition Screening Initiative's DETERMINE Your Nutritional Health Checklist. 
NSI is the Nutritional Screening Initiative. 
Nutrition Intervention is an action taken to decrease the risk of poor 
nutritional status. Nutrition interventions address the multifactorial causes of 
nutritional problems and therefore include actions that may be taken by many 
different health and social service professionals, family, and community members. 
Nutrition Screening is the process of identifying characteristics associated 
with dietary or nutritional problems. 
Poor Nutrition Status includes dehydration, undernutrition, nutritional 
imbalances, obesity, alcohol abuse, and inappropriate dietary intakes for conditions 
that have nutritional implications. 
Risk Factors (warning signs) of poor nutritional status are characteristics 
associated with an increased likelihood of poor nutritional status. Each statement 
(item) in the NSI Checklist and in the tables indicates one risk. The abbreviated 
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"fewer than two meals, few fruit-vegie-milk prod., three alcoholic bev." refer to 
the eating poorly risk; the statement "tooth or mouth problems" suggests the 
tooth loss/mouth pain risk; the statement "lack of money to buy food" denotes the 
economic hardship risk; the statement "eat alone" denotes the reduced social 
contact risk, the statement "3 or more different drugs" refers to the multiple 
medicine risk; the statement "lost or gained 1 0 pounds in 6 months" refers to the 
involuntary weight loss/gain risk, and the statement "not always able to shop, 
cook and/or feed myself" refers to the needs assistance risk. 
Risk Level is a unit of measure based on the total nutritional score from the 
DETERMINE your Nutritional Health Checklist (Gallagher-Allred, 1993; Halpert & 
Zimmerman, 1986; Posner et aI., 1991; White et aI., 1992). 
Significance of the Problem 
Although much information on health issues related to malnutrition has been 
recorded, malnutrition continues to be a problem among the elderly (Ausman & 
Russell, 1991; Burt, 1993; Davis & Knutsun, 1991; Posner & Levine, 1991). Poor 
nutrition appears to take its greatest toll on the independent elderly, who often 
seek medical care only during acute illness. As a result, poor clinical outcomes are 
common among malnourished elderly upon hospitalization (Davies & Knutson, 
1991; Fillit & Capello, 1994; Finn & Wellman, 1993; Parker, 1992; Wright, 1993). 
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Concerns over current programs and policies suggest that past efforts have 
been ineffective to meet the nutritional needs of the elderly (Burt, 1993; Ausman 
& Russell, 1991). Sometimes the program or treatment may be mismatched to the 
individual's age. 
There are several reasons to target elderly-age groups for identifying 
nutritional risks. First, current assessments are limited to differentiating the 
physiological changes of aging and malnutrition (Evans, 1992; Finn & Wellman, 
1993; Lansey et aI., 1993; Parker, 1992). Second, studies suggest that 
malnutrition exist among the elderly. Assessments may be limited to identify 
inadequate nutrition and/or services may be unmatched to specific age groups. 
Third, little is known about the association between elderly age groups and 
malnutrition risks; this lack of information implies the need for further studies 
(Covey, 1992; Halpert & Zimmerman, 1986; Mellema & Poniatowski, 1988; 
Mullins, 1985; Neugarten, 1974; Newbern & Krowchuk, 1994). Fourth, the idea 
of multiple levels of age categories is supported by some research (Halpert & 
Zimmerman, 1986; Mellema & Poniatowski, 1988; Newbern & Krowchuk, 1994; 
Q'Hanlon & Kohrs, 1978). The assessment efforts that ignore the application of 
age-specific reference values may risk oversimplifying the aging process of the 
elderly. Previous malnutrition preventive research may have suffered serious 
assessment weaknesses that undermined the validity of findings concerning age 
reference values. 
The Nutrition Screening Initiative's recent implementation targeted Florida's 
elderly ages 60 to 102, a 42-year age span. The NSl's Checklist addressed 
nutritional risks across the sample population without reference to individual age. 
One problem with this approach is that it may not acknowledge individual 
differences among specific age groups regarding risk factors and levels. Further 
in-depth Checklist data analysis may provide information to the possible link 
between age and nutritional risk. Establishing this link would assist to identify an 
age-specific nutritional risk elderly profile. This profile, in turn, would provide 
prompt, precise nutritional assessments. 
Review of the Literature 
The aging process, coupled with malnutrition, increases the likelihood of 
disability and disease among the elderly. Furthermore, the independent elderly 
frequently seek health care only dllring acute illness. If they are malnourished, 
they are at significant risk of increased morbidity (Davies & Knutson, 1991; Fillit & 
Capello, 1994; Finn & Wellman, 1993; Parker, 1992; Wright, 1993). In addition, 
nutritional risks are often unrecognized by physicians due to time constraints and 
because assessments may be limited to differentiate the physiological changes of 
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the aging process and mild/moderate malnutrition (Evans, 1992; Finn & Wellman, 
1993; Lansey et aI., 1993; Parker, 1992). 
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Little is known about risk factors associated with malnutrition. Few studies 
have attempted to explore health risks that identify the elderly groups of the 
young-old (60-74), old-old (75-79) and fragile-old (80 +). However, statistics 
indicate that the health status continues to improve in the old-old age group (ages 
75-79); it is often better than that of the young-old (60-74). Several studies 
estimate that by the year 2000, the old-old would constitute 45% of the elderly 
population (Covey, 1992; Halpert & Zimmerman, 1986; Mellema & Poniatowski, 
1988; Mullins, 1985; Neugarten, 1974; Newbern & Krowchuk, 1994). Studies 
also show that the elderly use more than half of the Federal health care budget, 
and demands for health care resources are projected to increase, 57 million dollars 
by the year 2030 (Bronner, 1991; Carlin, 1990; Chapman & Nelson, 1994; 
Chernoff & Lipschitz, 1991; Haynes & Feinleib, 1980; Holloway & Pokorny, 1994; 
McGinnis & Forge, 1993; Munroe, Rothman, Becker & Smith, 1991; White, Ham, 
Lipschitz, Dwyer & Wellmann, 1991; Wright, 1993). Health changes in the 
elderly's young-old may hinder the effectiveness of current assessments to identify 
risk factors associated with malnutrition. Effective measures are necessary to 
identify risks and thus help to resolve the financial burden placed on the health 
care budget of the elderly. 
Although physicians concur that early recognition of nutritional risks plays a 
major role in disease prevention, screening and treatment of malnutrition for the 
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independent elderly are limited (Briefel & Woteki, 1992; Davies & Knutson, 1991; 
Fillit & Capello, 1994; Gallagher-Allred, 1993; Jorge et aI., 1992; Lansey et aI., 
1993). One broad attempt to overcome the limitation and address malnutrition in 
Florida's elderly population is the Nutrition Screening Initiative. 
Development of NSl's Checklist 
The Nutrition Screening Initiative is a national collaborative effort committed 
to the nutritional well-being of older persons. In 1991 the Nutrition Screening 
Initiative's comprehensive review of the literature determined malnutrition risk 
factors, such as inappropriate food intake, poverty, social isolation, 
dependency/disability, acute/chronic diseases or conditions, chronic medication 
use, and advanced age, unique problems in the nutritional status of the elderly 
(Davis & Knutson, 1991; Fillit & Capello, 1994; Hess, 1991; Holloway, 1994; 
Lansey et aI., 1993; Lowik et a!., 1990; Parker, 1992; Wright, 1993). 
Research commissioned by the NSI revealed that 71 % of non-institutionalized 
Americans over the age of 65 have never had a nutrition assessment, 50% live 
alone, 45% take multiple prescription drugs that can interfere with appetite and 
nutrient absorption, 30% skip meals almost daily, and 25% have annual incomes 
under $10,000 (Finn & Wellman, 1993; Smith & Bidlack, 1984). The elderly were 
targeted because of their population growth and escalating health care cost, with 
one third of Medicare funds spent in the last year of life (Finn & Wellman, 1993; 
Hess, 1991). 
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Much effort went into the development of the NSl's brief risk-appraisal 
questionnaire called DETERMINE Your Nutritional Health Checklist. This Checklist 
was first reviewed by a focus group of older Americans. Preliminary research 
found that, when compared with the RDA's (Recommended Daily Allowances), 
subjects with the highest Checklist scores were more likely to have the poorest 
levels of nutrient intake and thus run an increased risk of adverse health events. 
NSI estimated that about 20% of older Americans would score at high-nutritional 
risk (Posner et aI., 1991; White et aI., 1992). 
Drafts of basic screening instruments were reviewed and a conceptual 
framework for the Checklist was developed at a consensus conference. 
Subsequently, the format, sequence, language, presentation style and weighing of 
the data elements were developed (White et aI., 1 992). 
In March 1994, the NSI targeted the elderly population in five Northeast 
Florida counties to set precedents for other counties in the future. The Northeast 
Florida Area Agency on Aging, in an agreement with the State of Florida's 
Department of Elderly Affairs, coordinated the Checklist administration. The NSI's 
Determine Your Nutritional Health Checklist provided baseline data on the 
nutritional status of the elderly aged 60 to 102. The Checklist's cumulative 
nutritional score estimated elderly into three levels of nutritional risk with risk 
factors. 
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Summary 
Studies suggest that the physiological changes of aging superimposed on 
malnutrition hinder proper diagnosis (Evans, 1992; Finn & Wellman, 1993; Lansey 
et aI., 1993; Parker, 1992), and that early recognition of nutritional risk would 
decrease the elderly morbidity associated with malnutrition (Davies & Knutson, 
1991; Fillit & Capello, 1994; Finn & Wellman, 1993; Parker, 1992; Wright, 1993). 
Furthermore, little is known about nutritional risk factors within the elderly age 
groups (Covey, 1992; Halpert & Zimmerman, 1986; Mellema & Poniatowski, 
1988; Mullins, 1985; Neugarten, 1974; Newbern & Krowchuk, 1994). The 
projected increase of elderly demands for health care resources supports the 
necessity to timely identify those elderly at risk for malnutrition (Bronner 1991; 
Carlin 1990; Chapman & Nelson, 1994; Chernoff & Lipschitz, 1991; Haynes & 
Feinleib, 1980; Holloway & Pokorny, 1994; McGinnis & Forge, 1993; Munroe, 
Rothman, Becker & Smith, 1991; White, Ham, Lipschitz, Dwyer & Wellmann, 
1991; Wright, 1993). The recent implementation of the Nutrition Screening 
Initiative's pilot program in Northeast Florida may provide information to begin to 
address these issues. Follow-up analysis of the NSI data may provide information 
on the possible association of age and nutritional risk. 
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METHODOLOGY 
Population 
The population eligible to complete the Checklist were independent elderly 
ages 60 to 102 years who attended noon meals at State congregate sites. The 
thirty-five congregate sites were located in five Northeast Florida counties: Baker 
(2), Clay (4), St. Johns (2), Dual (25) and Nassau (2). The percent of participants 
in each county were 3.9% (Baker), 12.5% (Clay), 76.7% (Dual), 5.6% (Nassau), 
and 1.3% (St. Johns). One thousand and four Checklists were analyzed from the 
initial pool of 1200. One hundred and ninety-six Checklists were excluded due to 
incomplete information (age not listed or age below 60 years). 
Procedures 
Trained staff from the Northeast Florida Area Agency on Aging administered 
the Checklists at the thirty-five State congregate centers. The staff included 
nutritionists from Jacksonville Senior Services and nutrition student volunteers 
from two local colleges (the University of North Florida and Jacksonville's Florida 
Community College). Before administering the Checklists, the volunteers attended 
a two-hour workshop presented by a licensed nutritionist on the implementation of 
the NSI. 
Jacksonville's Senior Services scheduled interviews with the elderly from 
10:00 A.M. to 1 :00 P.M. at each congregate center. The interviews were held in 
the main lobby of each site on a weekday. Informed verbal consent and 
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confidentiality were presented during the personal interviews. Using a blank copy 
of the Checklist as a guide and response form, the interviewer read the questions, 
one at a time, to each participant. Questions were repeated, if necessary, to elicit 
reliable and valid information. Four non-English speaking Russian immigrants were 
provided with a Russian version of the Checklist. The completed questionnaires 
were secured in a locked file at the Northeast Florida Area Agency on Aging. 
Instrument 
The one page, 10-item NSI's DETERMINE Your Nutritional Health Checklist 
(see Appendix A, p. 41) takes approximately 5 minutes to administer. The 
Checklist estimates elderly individuals at three levels of nutritional risk: low, 
moderate, and high. 
Each letter of the word DETERMINE on the Checklist indicates a risk factor 
(warning sign) to convey basic nutrition information in an easily remembered 
format. The risk factors are .Qisease, Eating poorly, Iooth loss/mouth pain, 
Economic hardship, Beduced social contact, Multiple medicines,.lnvoluntary 
weight loss/gain, Needs assistance in self-care and Elder's age. The Checklist is 
comprised of the following statements: 
1. "I have an illness or condition that made me change the kind and/or 
amount of food I eat," identifying the disease risk. 
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2. "I eat fewer than 2 meals per day, I eat few fruits or vegetables, or milk 
products, and I have 3 or more drinks of beer, liquor or wine almost every day," 
identifying the eating poorly risk. 
3. "I have tooth or mouth problems that make it hard for me to eat," 
identifying the tooth loss/mouth pain risk. 
4. "I don't always have enough money to buy the food I need," identifying 
an economic hardship risk. 
5. "I eat alone most of the time," identifying the social isolation risk. 
6. "I take 3 or more different prescribed or over-the-counter drugs a day," 
identifying the multiply medicines risk. 
7. "Without wanting to, I have lost or gained 1 0 pounds in the last 6 
months," identifying the involuntary weight gain/loss risk. 
8. "I am not always physically able to shop, cook, and/or feed myself," 
identifying the needs assistance in self care risk. 
All items are in a positive form; therefore, the more times the respondents 
agree, the greater their nutritional risk. The scores from 1 to 4 that are assigned 
to each item reflect the item's relative importance as a separate indicator of risk. 
The highest weight (4) was assigned to lacking enough money to buy food while 
the lowest weights (1) were assigned to eating alone and taking three or more 
different medications a day. Sensitivity, specificity and positive predictive value 
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determined the risk level cutpoints (0-2 points for low; 3-5, moderate; 6 and 
greater, high). The cumulative score of items, total nutritional score, estimate the 
level of risk (Posner et aI., 1993). 
Data Analysis 
Data from the DETERMINE Your Nutritional Health Checklist were analyzed 
using the SPSS statistical package version 6.1. Frequencies and percentages of 
subject responses were used to identify risk factors, levels, and age groups. Chi-
square tests were used to compare the proportions of nutritional risk factors with 
risk levels. Analysis of variance (ANOVA) tests were used to examine mean age 
by risk levels. T-tests were used to compare mean age for those elderly with and 
without risk. All analyses used a p value of < .05 to determine statistical 
significance. 
Results 
To meet the purpose of this study - which was to examine risk factors, risk 
levels, and age groups - the following questions were examined: 1) What is the 
relationship between nutritional risks and risk levels? 2) What is the association 
among risks, risk levels, and age groups? 
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1. What is the relationship between nutritional risks and risk levels? 
Nutritional risks 
One thousand and four respondents identified a total of 1,976 checklist risk 
responses. The number of responses is greater than the number of respondents 
because some respondents identified multiple risks. 
Three risks occurred with the greatest frequency. "Illness" accounted for 
21 % of all risk responses and was identified by 42.2% (n=414) of all 
respondents. "Three or more medicines" accounted for 20% of responses and 
identified by 39.1 % (n = 393) respondents. "Eating alone" accounted for 17% of 
responses and identified by 34.3% (n = 344) respondents. 
Four other risks occurred with less frequency. "Few fruits or vegetables or 
milk products" comprised 9% of responses and identified by 17.3% (n = 174) 
respondents. "Weight loss or gain" comprised 8% of responses and identified by 
16.5% (n=166) respondents. "Teeth or mouth problems" accounted for 7.7% of 
responses and identified by 15.2% (n = 153) respondents. "Lack of money" 
accounted for 7% of responses and identified by 14.1% (n = 143) respondents. 
Three risks occurred least frequently. "Unable to shop or cook" comprised 
5.3% of responses and identified by 10% (n = 104) respondents. "Less than two 
meals" accounted for 4% of responses and identified by 7.3% (n = 73) 
respondents. "Three or more alcoholic drinks" comprised 1 % of risk responses 
and identified by 1.2% (n = 12) respondents. 
Nutritional risks in levels 
Table 1 and Figure 1 show frequencies, percentages, and p values of risks 
within nutritional risk levels. From the total (n = 1004) of respondents, almost 
twice as many were in the low risk level (n =465, 46.3%) compared to the 
moderate (n = 296, 29.5%) and high levels (n = 243, 24.2%). From the total 
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(n = 1976) of risk responses, 50% (n = 976) were in the high level, 35% (n = 694) 
in the moderate and 1 5 % (n = 305) in the low. 
When comparing the number of respondents per risk among risk levels, eight 
risks had the greatest proportion of respondents in the high level. In this high 
level, 89.4% (n = 127) of the respondents reported lack of enough money to buy 
food, 84.9% (n = 62) ate fewer than two meals per day, and 63.4% (n = 97) 
identified teeth or mouth problems. Also, 59% (n = 98) had lost or gained weight 
in the previous 6 months, 58.3% (n = 7) had three or more alcoholic drinks per 
day, and 56.7% (n = 59) were unable to shop or cook. In addition, 55.2% (n = 96) 
reported they ate few fruits, vegetables or milk products, and 36.9% (n = 127) ate 
alone. 
Two risks had the greatest proportion of respondents in the moderate level. 
These two risks were "illness" (45.7%, n = 189) and "three medicines" (44.8%, 
n = 1 76). These risks occurred with the greatest frequency among the top three 
ranked risks across all levels. 
Statistically significant risk differences across levels were shown in risks of 
illness (x2 = 297, df = 2, P = 0), less than two meals (x2 = 161, df = 2, P = .00), few 
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fruits, vegetables, or milk products (x2 = 141, df = 2, p = .00), three or more 
alcoholic beverages (x2 = 12, df = 2, p = .002), teeth or mouth problems (x2 = 159, 
df = 2, P = .00), lack of money (x2 = 388, df = 4, P = .00), eat alone (x2 = 69, df = 2, 
P = .00), three medicines (x2 = 172, df = 2, P = .00), weight loss or gain (x2 = 166, 
df = 2, P = .00), and unable to shop or cook (x2 = .83, df = 2, P = .00). 
Most risk frequencies varied in descending order among levels. "Illness" was 
ranked 1st in the high (17.1 %) and moderate (27%) levels; however, it was 
ranked 3rd (19%) in the low level. "Lack of money" was ranked 3rd (13%) in the 
high level; however, it was ranked 8th in the moderate and low levels. Two risks 
maintained the same rank across levels. These were "three medicines," which 
was ranked second (13.9%, n = 136, high; 25%, n = 176, mod.; 26%, n = 81, 
low), and "three alcoholic beverages," which was ranked tenth (1 %, n = 7, high; 
1%, n=5, mod.; 0%, n=O, low). 
Risks individually and among levels 
Risk frequencies varied in descending order when comparing risks individually 
and risks in levels. "Few fruits and vegetables or milk products" was ranked 4th 
(9%) individually; however, it was ranked 7th (9.8%) in the high level. "Lack of 
money" was ranked 7th (7%) individually; however, it was ranked 3rd (13%) in 
the high level. Also, "unable to shop or cook" was ranked 8th (5.3%) individually; 
however, it was ranked 6th (4.8%) in the moderate level and 7th (3.6%) in the 
low level. 
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2. What is the association among risks. risk leyels and age groups? 
To understand the association between nutritional risks, risk levels, and age 
groups, several age-related relationships were examined. 
Mean age 
Table 2 shows the mean age across levels of nutritional risk (F = 2.736, 2-df, 
p = 0.065). From an age range of 60 to 102 years, the mean age was 75.55 for 
the low risk level, 74.60 for the moderate, and 74.27 for the high. No significant 
differences were found between mean age and risk levels. 
Mean age by risks 
Table 3 and Figure 2 show the mean age of elderly with risk and without risk 
of specific risks. Mean age differed significantly in 5 of 10 risks. These 
differences were "i!!ness" (t = -4. 87, df = 1002, P = .00), "few fruit, vegetables and 
milk products" (t =-2.17, df = 1002, P = .030), "three or more alcoholic beverages" 
(t = -2.85, df = 1002, P = .004), "eat alone" (t = 2.9, df = 1 002, p = .029), and 
"unable to shop/cook" (t = 2.8, df = 1002, P = .005). The respondents' mean age 
was 73.50 with the "i!!ness" risk and 75.93 without this risk. The mean age was 
73.82 with the "few fruit, vegetables, and milk products" risk and 75.20 without 
this risk. The mean age was 68.75 with the "three alcoholic beverages" risk and 
75.03 without this risk. Mean age was 75.69 with the "eat alone risk" and 74.58 
without this risk. The mean age was 76.93 with the "unable to shop or 
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cook" risk and 74.73 without this risk. Mean ages of respondents with risks were 
higher than those without risk for the "eat alone and unable to shop or cook" 
risks. 
No significant differences were found between risk and mean age for "eating 
less than two meals, tooth or mouth problem, lack of money, three medicines, and 
weight gain/loss." 
Age groups by risk leyels 
Table 4 illustrates risk frequencies and percentages in levels by age groups. 
There were significant differences in the distribution of risk levels across age 
groups (x2 =9.742, df=4, p=.045). There was a larger proportion of the fragile-
old (53.6%) in the low risk level compared to the young-old (43.6%) and the old-
old (42.5%). A larger proportion of the young-old (26.5%) were in the high level 
compared to the fragile old (19.7 %). From the total respondents (n = 495) in the 
young-old group, 43.6% (n = 216) were in the low level, 29.3% (n = 148) in the 
moderate level, and 26.5% (n = 131) in the high leve!. From the total respondents 
(n = 214) in the old-old, 42.5% (n = 91) were in the low level, 32.2% (n = 69) in 
the moderate, and 25.2% (n = 54) in the high level. From the total respondents 
(n = 292) in the fragile-old, 53.6% (n = 158) were in the low level, 26.8% (n = 79) 
in the moderate, and 19.7% (n = 58) in the high (Figure 3). 
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Age-grouped risks by risk leyels 
Table 5 shows the frequencies, percentages and p values of risk respondents 
by risk levels and age groups. Table 5 is an expanded Table 1 with the addition of 
age groups for each risk. 
One of the ten risks differed significantly in age-grouped risks by levels 
(Figure 4). Statistical evidence showed differences in the distribution of the age-
grouped "three medicines" risk by risk levels (x2 = 12.17, df = 4, p = .016). A 
greater proportion of the fragile-Old (31.2%, n = 34) were in the low risk level 
compared to the old-old (19.4%, n=18) and young-old (15.2%, n=29). A greater 
proportion of the young-old (39.3%, n = 75) were in the high risk level compared 
to the old-old (34.4%, n = 32) and fragile-old (26.6%, n = 29). A greater 
proportion of the young-old (45.5%, n = 87) were in the moderate risk level 
compared to the old-old (46.2%, n =43) and fragile-old (42.2%, n =46). 
Limited sample size prevented the completion of statistical analysis for two 
risks: "less than two meals and three alcoholic beverages." No significant 
differences were found for the seven risks of "few fruits, vegetables, and milk 
products, teeth or mouth problems, lack of money, weight loss or gain, and unable 
to shop or cook." 
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Conclusion 
The results of this study showed significant differences in the distribution of 
nutritional risks across risk levels and in the distribution of risks by age groups 
across risk levels. 
From the 1,976 Checklist risk frequency responses, 50% (n = 976) was in 
the high level, 35% (n = 695) in the moderate, and 15% (n = 305) in the low. 
In the distribution of nutritional risks across risk levels, it is generally 
expected that the lowest risk frequencies of each risk will be in the low level, and 
this was true. The lowest frequencies of all risk occurred consistently in the low 
level from a range of 0 to 30%. It is also expected that the greatest risk 
frequencies of each risk will be in the high level, since the cumulative of risks 
increase the level of risk. This was not true for the ten risks. 
The frequency distribution of eight risks were greatest in the high risk level 
as compared to the moderate and low risk levels. These eight risks were eating 
alone, few fruits or vegetables or milk products, weight loss or gain, teeth or 
mouth problems, lack of money, unable to shop or cook, less than two meals, and 
three or more alcoholic drinks. 
Our findings showed 2 of 10 risks with risk frequencies greatest in the 
moderate level compared to the high and low levels. These two exceptions in the 
moderate level were multiple medicines and disease. Forty-five percent (n = 176) 
respondents reported mutiple medicines as a risk in the moderate level, 35% 
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(n = 136) in the high, and 21 % (n = 81) in the low. Forty-six percent (n = 189) 
respondents reported disease as a risk in the moderate level, 40% (n = 167) in the 
high, and 14% (n = 58) in the low. This implies that disease and multiple 
medicines are important risks in both the high and moderate level. Also, since 
both these risks exist in the high and moderate risk levels, and the high risk level 
estimates an elderly at greatest risk, another risk needs to be identified to 
distinguish difference between elderly in the high and moderate levels. 
Significant difference was found in the distribution of risk levels across age 
groups (x2 = 9.742, df = 4, p = .045), with a larger proportion of the fragile-old in 
the low risk level (53.6%) compared to the old-old (42.5%) and young-old 
(43.6%). 
Although significant differences were found in the distribution of risks 
across risk levels and risk levels across age groups, only the risk of multiple 
medicines (x2 = 12.17, df = 4, P = .016), was consistently significant across all risk 
levels and age groups. 
Results suggest that persons aged 74 to 75 years with risks of disease, 
multiple medicines, economic hardship and social isolation are at greatest risk for 
malnutrition. Only these four out of ten risks were necessary to estimate an 
elderly at risk for malnutrition. 
The variations found in ranking risk frequencies suggest that it is important 
to evaluate specific risks in risk levels when doing assessments. Variations in risk 
frequency ranking occurred in 8 out of 10 risk items when specific risks were 
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compared individually and within levels. Ranking risk frequencies demonstrated 
the importance of each risk as a separate indication of risk. For example, the lack 
of money risk was ranked 7th individually, but it was ranked 3rd in the high level, 
8th in the moderate and low levels. Few fruit, vegetables, and milk products was 
ranked 4th individually, but 7th in the high level. Continued analysis of ranking 
risks in age groups supports the importance of noting that only four of ten risks 
may be necessary to estimate a nutritional risk profile. 
This study found significant differences in the distribution of respondents in 
risk levels across age groups. Interestingly, a larger propo~tion of what is 
traditionally defined as the fragile-old were in the low risk level (53.6%) compared 
to the young-old (43.6%) and the old-old (42.5%). A larger proportion of the 
young-old (26.5%) and old-old (25.2%) were in the high level compared to the 
fragile old (19.7%). These unexpected findings raise several questions that need 
further research. For example, what are some explanations as to why the fragile 
old, in this study, were proportionally a low risk group? What implications do 
these data have in terms of a) the definition or term, "fragile-old," and b) policy 
and program or service delivery? 
These findings were supported with continued analysis of age groups in 
each risk across levels. The distribution for the multiple medicine risk showed a 
significant difference between the greatest proportion of the fragile-old (31.2 %) in 
the low risk level and those of the old-old (19.4%) and young-old (15.2%). In 
addition, importance of multiple medicines as a separate indicator of risk differed 
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across age groups. Multiple medicine in the low risk level of fragile-old ranked 2nd 
(31 %) in importance as a separate indicator of risk, compared to the young-old 
rank of 3rd (21 %). Multiple medicine in the high level of the young-old and old-old 
ranked second (14%) in importance as a separate indicator of risk compared to the 
fragile-old rank of 3rd (13 %). Our data suggest that, in this study, a greater 
proportion of the young-old and old-old take three or more different drugs daily 
compared to the fragile-old. This supports the finding that the fragile-old, or at 
least a segment of that population, are no worse, and perhaps better off than the 
old-old and young-old. 
These findings disagreed with some research results. A longitudinal study 
on 365 independent elderly ages 65 + suggested that the fragile-old (80 + age 
group) was twice as likely to experience malnutrition as subjects under that age 
(Exton-Smith, 1972). However, our study was unable to substantiate this view, 
because a larger proportion of our fragile-old (53.6%) were in the low level of risk 
compared to 43.6% of the young-old and 42.5% of the old-old. However, 
location differences of the elderly population may be a factor. Florida's elderly 
cost of living maybe lower relative to the mild climate compared to other locations. 
Our findings are broadly similar to other findings in the elderly. Exton-Smith 
(1972) reported nutritional differences between people of different age groups. 
This study showed statistical significant differences (x2 = 9.742, df = 4, P = .045) 
between age groups and nutritional risk levels. Also, Halpert and Zimmerman 
(1986) reported that the health status of the old-old and young-old were 
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comparable and often the old-old were healthier. This study showed similar 
percentages of the old-old and young-old in the low (43.6%, 42.5%, respectively) 
and high (26.5%, 25.2%, respectively) risk levels. Furthermore, White (1992) 
reported that about 20% of the elderly would score at high risk. This study 
showed 24.2% at high risk. 
Follow-up to future statewide NSI's is recommended to compare Northeast 
Florida's elderly age-risk profile with other districts. This would provide measurable 
parameters to compare past and future research findings among districts. Further 
longitudinal studies could explore possible causative factors between nutritional 
risks and risk levels among age groups. 
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Table 1 
Frequencies, percentages and p values of respondents by risk levels and risks. 
Risks 
Illness or condition, 414 
Three medicines, 393 
Eat alone, 344 
Lack money, 143 
Weight loss or gain, 166 
Teeth/mouth prob., 153 
Few fruit-vegie-milk, 174 
Less than 2 meals, 73 
Unable shop/cook, 104 
Three alcoholic bev., 12 
Total responses = 1976 
Repondents = 1004 
High Level 
n=243 
n (%) 
167 (40.3) 
136 (34.6) 
127 (36.9) 
127 (89.4) 
98 (59.0) 
97 (63.4) 
96 (55.2) 
62 (84.9) 
59 (56.7) 
7 (58.3) 
T=976 
Mod. Level 
n=296 
n (%) 
189 (45.7) 
176 (44.8) 
115 (33.4) 
14 (9.2) 
56 (33.7) 
36 (23.5) 
59 (33.9) 
11 (15.1) 
34 (32.7) 
5 (41.7) 
T=695 
n = number of repondents, T = total of responses 
Low Level 
n=465 
n (%) 
58 (14.0) 
81 (20.6) 
102 (29.7) 
2 (1.4) 
12 (7.2) 
20 (13.1) 
19 (10.9) 
0 (0.0) 
11 (10.6) 
0 (0.0) 
T=305 
p 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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Table 2. 
Mean age of the respondents in nutritional risk levels 
Risk Levels Mean Age so 
Low (n =465) 75.55 7.77 
Moderate (n =296) 74.60 7.41 
High (n=243) 74.27 7.53 
F=2.736, df=2, p=0.065 
NQm: Ages range from 60 to 102. SO = Standard Deviation 
Table 3. 
Mean age of elderly with risk and without risk of specific risk factors. 
Risks 
1. Illness or condition 
2. Less than two meals 
3. Few fruit-vegie-milk 
4. Three alcoholic bev. 
5. Teeth/mouth prob. 
6. Lack money 
7. Eat alone 
8. Three medicines 
9. Weight 1055 or gain 
10. Unable to shop/cook 
Mean age 
with risk 
M so 
73.58 7.29 
73.82 7.97 
73.82 7.13 
68.75 5.51 
74.75 7.90 
73.96 7.11 
75.69 7.65 
74.84 7.53 
74.17 7.36 
76.93 8.33 
n 
414 
73 
174 
12 
153 
143 
344 
393 
166 
104 
Mean age 
without risk 
M so n 
75.93 7.71 590 
75.50 7.59 931 
75.20 7.70 830 
75.03 7.62 992 
75.00 7.59 851 
75.12 7.70 861 
74.58 7.58 660 
75.04 7.68 611 
75.11 7.67 838 
74.73 7.51 900 
p 
.00 
.18 
.03 
.004 
.71 
.09 
.03 
.69 
.15 
.005 
M = mean age; SD = Standard Deviation; n = number with (answer yes) or 
without risk. 
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Table 4. 
Frequencies, percentages and p values of risk respondents by age groups and risk 
levels. Total participants = 1004. 
Age Groups 
Young-old (n =495) 
Old-old (n = 214) 
Fragile-old (n = 292) 
x2 =9.742, df=4, p=.045 
Low level 
(n =465) 
% (n) 
43.6 (216) 
42.5 (91) 
53.6 (158) 
Mod. Level 
(n = 296) 
% (n) 
29.3 (148) 
32.2 (69) 
26.8 (79) 
High Level 
(n=243) 
% (n) 
26.5 (131) 
25.2 (54) 
19.7 (58) 
Note: Ages are young-old 60-74, old-old 75-79 and fragile-old 80-102. 
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Table 5. 
Frequencies, percentages and p values of risk respondents by risk levels and age 
groups. Age groups are young-old, 60-75; old-old, 75-79; fragile-old, 80-102. 
Age-Grouped Risks 
High Level 
% (n) 
1. Illness or condition (n = 414) 
2. 
young-old 
old-old 
fragile-old 
40.2 (94) 
44.0 (40) 
37.1 (33) 
x2 = 3.697, df = 4, p = .449 
Less than two meals (n = 73) 
young-old 87.5 (35) 
old-old 73.3(11) 
fragile-old 88.9 (16) 
Mod. Level 
% (n) 
43.6 (102) 
47.3 (43) 
49.4 (44) 
12.5 (5) 
26.7 (4) 
11 .1 (2) 
Low Level 
% (n) 
16.2 (38) 
8.8 (8) 
13.5 (12) 
0.0 
0.0 
0.0 
Sample size too small to determine statistical analysis. 
Significant if P value < .05. table continued 
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Table 5 
Frequencies, percentages and p values of risk respondents by risk levels and age 
groups. Age groups are young-old, 60-75; old-old, 75-79; fragile-old, 80-102. 
Age-Grouped Risks 
High Level 
% (n) 
3. Few fruit, vegie, milk prod. (n = 174) 
young-old 
old-old 
54.1 (53) 
63.2 (24) 
fragile-old 50.0 (19) 
x2 = 1.536, df = 4, P = .82 
Mod. Level 
% (n) 
34.7 (34) 
28.9(11) 
36.8 (14) 
Low Level 
% (n) 
11.2(11) 
7.9 (3) 
13.2 (5) 
Low and moderate levels combined, p = .487, df = 2, x 2 = 1.44 
4. Three alcoholic bev. (n = 1 2) 
young-old 
old-old 
fragile-old 
54.5 (6) 
0.0 
100.0 (1) 
45.5 (5) 
0.0 
0.0 
0.0 
0.0 
0.0 
Sample size too small to determine statistical analysis. 
Significant if P value < .05. table continued 
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Table 5. 
Frequencies, percentages and p values of risk respondents by risk levels and age 
groups. Age groups are young-old, 60-75; old-old, 75-79; fragile-old, 80-102. 
High Level 
Age Grouped Risk % (n) 
5. Teeth or mouth prob. (n = 153) 
young-old 
old-old 
fragile-old 
62.0 (49) 
74.2 (23) 
58.1 (25) 
Mod. Level 
% (n) 
24.1 (19) 
19.4 (6) 
25.6(11) 
Low Level 
% (n) 
13.9(11) 
6.5 (2) 
16.3 (7) 
Low and moderate levels combined, x2 = 2.133, df = 2, p = .344. 
6. Lack money (n = 143) 
young-old 93.6 (73) 5.1 (4) 1.3 (1) 
old-old 83.9 (26) 12.9 (4) 3.2 (1) 
fragile-old 82.4 (28) 17.6 (6) 0.0 
Low and moderate levels combined, x2 = 3.981, df = 2, p = .137. 
Significant if P value < .05. table continued 
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Table 5. 
Frequencies, percentages and p values of risk respondents by risk levels and age 
groups. Age groups are young-old, 60-75; old-old, 75-79; fragile-old, 80-102. 
High Level 
Age-Grouped Risk % (n) 
7. Eat alone (n = 344) 
young-old 41.4 (65) 
old-old 38.2 (29) 
fragile-old 29.7 (33) 
x2 = 5.677, df = 4, P = .225 
8. Three medicines (n = 393) 
young-old 
old-old 
fragile-old 
39.3 (75) 
34.4 (32) 
26.6 (29) 
x2 = 12.17, df = 4, P = .016 
Significant if P value < .05. 
Mod. Level 
% (n) 
33.8 (53) 
32.9 (25) 
33.3 (37) 
45.5 (87) 
46.2 (43) 
42.2 (46) 
Low Level 
% (n) 
24.8 (39) 
28.9 (22) 
36.9(41) 
15.2 (29) 
19.4 (18) 
31.2 (34) 
table continued 
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Table 5. 
Frequencies, percentages and p values of risk respondents by risk levels and age 
groups. Age groups are young-old, 60-75; old-old, 75-79; fragile-old, 80-102. 
High Level 
Age-Grouped Risks % (n) 
9. Weight loss or gain (n = 166) 
young-old 
old-old 
fragile-old 
59.8 (52) 
60.0 (24) 
56.4 (22) 
Mod. Level 
% (n) 
33.3 (29) 
35.0 (14) 
33.3 (13) 
Low Level 
% (n) 
6.9 (6) 
5.0 (2) 
10.3 (4) 
Low and moderate levels combined, x 2 = .15, df = 2, p = .93 . 
10. Unable to shop, cook (n = 104) 
young-old 58.1 (25) 
old-old 66.7 (14) 
fragile-old 50.0 (20) 
30.2 (13) 
28.6 (6) 
37.5(15) 
11.6 (5) 
4.8 (1) 
12.5(5) 
Low and moderate levels combined, x 2 = 1.62, df = 2, p = .445. 
Significant if P value < .05. 
Risks Across Nutritional Risk Levels 
100 
80 
60 
20 
Risk Levels 
!ill] tvgh 
11m moderate 
• lem 
Figure 1. Percentages of risk respondents by nutritional risk levels from a 
sample population of 1004 independent older persons. Significant differences 
were found across all levels. Label not shown is 20% in the low level of 3 
medicines. 
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Mean Age With and Without Risk 
80 
70 
60 
«»50 
fl40 
Ii 
:1 30 
20 
10 
(n=1004) 
O~---------.----------~--------.---------~ 
with risk 
!till 1=lIIness 
• 4=alcohoI>3 
• 7=eat alone 
• 10=1.nb1e shopIcook 
_1,2, 2,4, .... 7,,, ,,10 
. Risks 
em 2=meals<2 
II 5=teeth problems 
• 8=3 medicine 
\\4thout risk 
• 3=fewfnitlVeglmilk 
III 6=lack money 
• 9=\wIght loss/gain 
Figure 2. Mean age of elderly with risk and without risk by specific risk factors. 
1 = illness, 2 = meals < 2, 3 = few fruit/veg/milk, 4 = alcohol > 3, 5 = teeth 
problem, 6 = lack money, 7 = eat alone, 8 = 3 medicine, 9 = weight loss/gain, 
10 = unable shop/cook. 
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Age Groups Across Risk Levels 
young-old 
(n=1004) 
oId-old 
Age groups 
Risk Levels 
Iill low 
mill moderate 
II high 
fragile-old 
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Figure 3. Percentages of elderly by age groups in nutritional risk levels (young-
old = 60-74, old-old = 75-79, fragile-old = 80 +). 
Three Medicines Risk 
young-old 
Age Groups Across Risk Levels 
old-old 
Age groups 
Risk Levels 
EJ low 
III moderate 
II high 
fragile-old 
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Figure 4. Percentages of elderly (n = 393) that identified three medicines risk by 
age groups in nutritional risk levels (young-old = 60-74, old-old = 75-79, fragile-
old = 80 + ). Labels not shown for low level percentages are 1 5.2 % in the young-
old, 19.4% in the old-old and 31.2% in the fragile-old. 
Appendix A 
The Warning Signs of poor nutritional 
health are often overlooked. Use this 
checklist to find out if you or someone you 
know is at nutritional risk. 
Read the statements below. Circle the number in the 
yes column for those that apply to you or someone 
you know. For each yes answer, score the number in 
the box. Total your nutritional score. 
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DBERMINE 
YOUR 
NUTRITIONAL \ 
HEALTH 
~ YES 
I have an illJte&.i or condition that made me change the kind and/or amount of food I eat. i 2 
I eat fewer than 2 meals per day. 
I eat few fruits or vegetables. or milk products. 
I have 3 or more drinks of beer, liquor or wine almost every day. 
I have tooth or mouth problems that make it hard for me to eat. 
I don't always have enough money to buy the food I nfed. 
I eat alone most of the time. 
I take 3 or more ditTerent prescribed or over-the-counter drugs a day. 
Without wanting to, I have lost or gained 10 pounds in the last 6 months. 
I am not always physically able to shop, cook and/or feed myself. 
Total Your Nutritional Score. If it's-
()"2 Good! Recheck your nutritional score in 6 
months. 
3-5 You are at moderate nutrttlonal risk. 
See what can be done to improve your eating 
habits and lifestyle. Your office on aging, 
senior nutrition program. senior citizens 
center or health depanment can help. 
Recheck your nutritional score in 3 months. 
TOTAL 
Reprinted with permission by 
the Nutrition Screening Initiative, 
a project of the American 
Academy of Family Physicians, 
the American Dietetic Association, 
and the National Council on the 
Aging, Inc. and funded in part by a 
grant from Ross Products Division, 
Abbott Laboratories 
I 3 
2 
2 
2 
4 
! 1 I 
1 
i 2 
I 2 , , 
6 or more You are at high nutritional risk. Bring 
this checklist the next time you see your 
doctor. dietitian or other qualified health or 
social service professional. Talk with them 
about any problems you may have. Ask for 
help to improve your nutntional health. 
Remember that warning signs 
.;uggest risk. but do not represent 
diagnosis or any condition. Turn the 
page to learn more about the 
Warning Signs or poor nutritional 
health. 
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